Introduction
M ost outbreaks of faeco orally transmitted viral hepatitis in young adults occur due to infection with hepatitis E virus [1] [2] [3] [4] [5] [6] [7] [8] . Formerly termed enterically transmitted hepatitis non-A, non-B (HNANB), hepatitis E virus (HEV) is a 29 nm to 32 nm RNA virus. Based on its genomic characteristics the hepatitis E virus has been classified in the family "Caliciviridae". The present study deals with an outbreak of faeco orally transmitted HEV in a regimental training centre in western India. This study comprises of 36 cases of viral hepatitis which occurred during March to April 2003. The methods of field investigation of the outbreak and the relevant findings are discussed.
Materials and Methods
Epidemiological investigation consisted of detailed information from each reported case such as date of joining the training centre, date of onset of symptoms, date of admission, history of movement, history of having worked as food handler in the cook house, personal hygiene and other relevant data. Active case finding by surveys among recruits and troops was also carried out from March 2003 to April 2003.
The case definitions for confirmed case of viral hepatitis was any individual presenting with fever, anorexia, pain abdomen, vomiting, yellowish discolouration of the eyes, passage of high coloured urine, hepatomegaly and icterus on clinical examination and having deranged liver functions on laboratory investigations viz. serum bilirubin, aspartate aminotransferase and alanine aminotransferase. While the case defination for presumptive case of viral hepatitis was any individual presenting with fever, anorexia, pain abdomen, vomiting, yellowish discolouration of the eyes, passage of deep yellow coloured urine and having hepatomegaly and icterus on clinical examination.
The outbreak was described in terms of time, person and place. A sanitary survey carried out to detect the likely sources of contamination of water and to study the methods of sewage disposal. The blue print of the water supply pipelines and the sewage system was obtained. Place distribution of the cases with relation to the water distribution line was mapped out and the attack rates in each of these subunits was calculated. The record of bacteriological examination of water for coliforms was also reviewed.
Serum samples of all the 36 cases of viral hepatitis were transported in cold chain from the regimental training centre to Department of Microbiology, Armed Forces Medical College(AFMC), Pune. The samples were tested for the IgM antibodies against Hepatitis E Virus by micro capture enzymelinked immunosorbent assay (ELISA) and for antibodies against hepatitis A virus (HAV) and hepatitis B virus (HBV). Biochemical parameters such as serum bilirubin, alanine aminotransferase (ALT) aspartate aminotransferase (AST), urine for urobilinogen and bilirubin were also assessed. 
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Results
Clinical profile consisted of fever (100%), anorexia (97.22%), pain abdomen (52.77%), icterus (100%) and yellow discolouration of urine (100%). Five (13.89%) cases gave history of not washing their hands with soap and water after defecation. On examination 11 (30.56%) cases did not have their nails trimmed. Most of the patients were discharged without complications after 3-4 weeks of hospitalisation.
The relevant laboratory findings included raised serum bilirubin and positive IgM antibodies for Hepatitis E virus in all cases. None of the samples demonstrated IgM antibodies against Hepatitis A and Hepatitis B viruses. AST and ALT was carried out in 21 (58.33%) cases and it was raised in all. Total proteins, albumin, globulin and A : G ratio done in 10 (27.78%) cases was within normal limits.
Epidemiologically, a total of 36 cases of viral hepatitis occurred among recruits and troops in the regimental training centre within a short span of one month, thus giving an incidence of 14.4 per 1000. The water pipelines werevery old and corroded . A water pipeline was leaking at a distance of about 3 feet horizontally from a sewage pipe line which was also leaking at the same depth.
Serial water samples from points of suspected cantamination were having very high presumptive coliform count of upto 180 per 100 ml of water. Prior to this, the bacteriological examination reports of water samples from source as well as consumer end were satisfactory. Results of water samples taken from other cook houses were satisfactory at all times. There were no case of viral hepatitis among the troops and families residing outside the regimental centre in the station. From the records it was seen that only one case of viral hepatitis occurred in the station in the month of Mar 2002 and four cases occurred in the month of Feb 2003. Table 1 shows the attack rates in recruits and troops who were directly exposed to the leaking water pipeline as compared to those not directly exposed. The relative risk for those directly exposed as compared to those not exposed was 7.0 (95% CI of RR 3.31, 14.81). The difference in attack rates (Table 2 ) between the two groups was statistically significant (p < 0.0001) .
Most of the cases occurred among young adults and recruits who were admitted to the local service hospital between Mar 2003 and Apr 2003 (Fig. 1) . During the follow up period of nine weeks, no case of viral hepatitis occurred among the troops/recruits of the centre. Spot map of distribution of cases is given in Fig. 2 .
Discussion
In the present outbreak, all 36 serum samples examined revealed the presence of IgM antibodies against HEV thus establishing HEV as the cause of the outbreak [9] . The higher attack rates of viral hepatitis was found in those, consuming water supplied from the leaking water pipelines passing adjacent to sewage pipeline, than in those who consumed water supplied from other pipelines indicating that the present outbreak was due to sewage contamination of drinking water supply. This finding is also confirmed by the presence of high coliform counts in drinking water at the consumer end just after the onset of the outbreak.
In the present outbreak the overall attack rate in the regimental training centre was 1.44% (Table 1) . Hepatitis E epidemics are frequently unimodal and short-lasting. Some have been multimodal, but even in such epidemics, new cases stopped appearing soon after water contamination was controlled [10] . Hepatitis E outbreaks are caused by massive contamination of water supply systems [4] [5] [6] [7] 10] . Young adults in the age group of 15-40 years are commonly affected by Hepatitis E [11] . The attack rates of viral hepatitis E in previous outbreaks varied between 1.9-17% [4, 7] . The first major epidemic was reported in Delhi in 1955-56 [1] . HEV infection has been demonstrated in children in many studies [12] . The seroprevalence of HEV infection is low until the third decade of life [13] [14] [15] [16] . Epidemics of Hepatitis E have been reported from India, Pakistan, Burma, Nepal, Somalia, Sudan, Algeria and Mexico [17, 18] . In the last few years, some HEV strains associated with sporadic attacks have been detected in North America and Europe [19] . Hepatitis E occurs sporadically in developed nations and is generally traced to travel to an endemic area. In the United States less than half a dozen cases have been found that are not associated with travel to endemic areas [20] .
The present outbreak was due to faecal contamination of drinking water supplied to the regimental centre, which occurred due to old and corroded leaking pipelines passing close to old leaking sewage lines.
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